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(1)牡蛎壳粉末投加于水溶液和污泥悬浊液时，在初始 pH 为 5~9 范围内，牡蛎壳中
Ca2＋的溶出，使溶液的 pH 值在 60min 即可稳定于 8.19~8.25 之间，证实利用牡蛎壳的 Ca2
＋
溶出为硝化提供碱度有效可行。 
(2)硝化污泥启动时，种污泥中的垃圾渗滤液驯化污泥含率分别为 1/5 和 1/10 时，启
动周期约分别为 21d 和 57d，表明驯化污泥中含有较多的耐高氨氮负荷的硝化菌，能够迅
速适应垃圾渗滤液氨氮浓度的冲击而增殖。 
(3)进水氨氮浓度从300mg L-1阶梯升到700mg L-1过程中,污泥中亚硝酸菌 (Nitrosomonas，
AOB)的数量从6.0×104个 mL-1增至6.0×105个 mL-1，硝酸菌(Nitrobacter，NOB)的数量
从3.5×107个 mL-1增至1.2×109个 mL-1，高浓度氨氮驯化的AOB菌与NOB菌可耐200mg 
L-1甚至更高的氨氮浓度抑制。 
(4)小于 2mg L-1 的低溶解氧(dissolved oxygen, DO)浓度操作时，可使亚硝氮积累率在
80%以上；6mg L-1 以上 DO 浓度操作时，在 300~1000mg L-1 范围内提高进水氨氮浓度，
出水中的亚硝氮含率在 5~75%之间。 
(5)较低环境温度对污泥中 AOB 菌与 NOB 菌的数量与亚硝化活性的影响不明显；经
渗滤液驯化的污泥中 AOB 菌的耐温度抑制能力强于 NOB 菌，表现为在低于 15℃的环境
温度下亚硝氮容易积累。 
 

















Ammonium, as a main pollutant in landfill leachate, is a limit factor in biological leachate treatment 
process. The activity of nitrifying bacteria has been inhibited severely due to the lack of alkalinity supply 
and reduction of pH value in the nitrification process for landfill leachate treatment. In order to reduce the 
alkalinity agent cost, a newly alternative alkalinity agent has needed to be developed for the effective 
nitrification of leachate. 
In this study, nitrification behavior of landfill leachate treatment by adding oyster shell powder in 
membrane bioreactor process were investigated under the various dilution rates of leachate in influent and 
mixed ratios of sludge with and without acclimated to leachate. Furthmore, the start up process and nitrite 
accumulation were analyzed and discussed. The results were summarized as follows: 
1. The equilibrium pH can be maintained at the range of 8.19-8.25 due to the dissociated calcium ion 
from oyster shell powder, when the initial pH of liquor and sludge was at the range of 5-9. Those findings 
suggested that the addition of oyster shell powder in nitrifying sludge can supply the alkalinity for 
nitrification of landfill leachate. 
2. The acclimation period of 21 days and 57 days needed for start up the nitrifying sludge when the 
incubated sludge consisted of the sludge with and without acclimated to leachate with the mixed ratio of 
1:5 and 1:10, respectively. Those findings suggested that since the acclimated sludge had contained the 
large amount of nitrifying bacteria with increased the tolerance to the relatively high ammonia loading, the 
effecitive nitrification achieved rapidly due to the restoration of nitrifying sludge from leachate ammonia 
inhibition by using the acclimated sludge in the start up period. 
3.When the influent ammonium concentration rose from 300 to 700mg L-1, the number of AOB and 
NOB increased from 6.0×104 to 6.0×106mL-1 and from 3.5× 107 to 1.2×109mL-1, respectively. AOB and 
NOB growing at high ammonia loading can tolerate the ammonia concentration of 200mg L-1 or higher 
than that. 
4. At DO value of above 2.0mg L-1, the ratio of NO2-N/NO2 + 3-N achieved at about 0.8. In contrast, at 
DO value of 6.0, nitrite accumulation efficiency varied at the range of 5-75% by increasing the influent 
ammonia concentration from 300 to 1000mg L-1.  
5. The numbers of AOB and NOB as well as nitration activity kept constant at relatively low 















accumulation achieved easily when nitrification needed proceed at temperature of less than 15 .℃  
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年增长率高达 5%~8%，虽然建有 740 多座生活垃圾处理场，但无害化处理率不足 20%。

























































用，并且随着填埋时间的延长，渗滤液中的化学需氧量(Chemical Oxygen Demand, COD)



























表 1-1 垃圾渗滤液中代表性污染物的成分及浓度 
Tab. 1-1 Component and concentration of representative pollutants in landfill leachate 













































































表 1-2 我国部分城市垃圾渗滤液的水质情况汇总(mg L-1) 
Tab. 1-2 The summarized landfill leachate quality in some cities of China (mg L-1) 
项目        COD         BOD5        总 N        NH4+-N        pH 值 
上海      1500~8000    200~4000    100~700     100~700     5.0~6.5 
杭州      1000~5000    400~2500     80~800      50~500     6.0~6.5 
广州      1400~5000    400~2000    150~900     160~500     6.5~7.8 
深圳     50000~80000  20000~35000  400~2600    500~2400    6.2~6. 5 




浓度的金属离子[20]。垃圾渗滤液中含有十多种金属离子[21]，其中有 10 种被列入 EPA 曾
颁布的优先污染物的黑名单[22]。垃圾渗滤液中的有机物，一般除了自然溶解有机物
(DOM)，如挥发性脂肪酸(VFAs)和腐殖质等，还存在外源性有机化学物 XOCs(xenobiotic 
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